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<54) Verwendung von polymeren Aminodicarbonsauren in Waschmitteln 

© Ourch Verwendung von polymeren Aminodicarbonsauren 
in bleichenden Waschmitteln, Bleichhiffsmittein und blei- 
chenden Waschlaugen lass en sich die enthaltenen Peroxob- 
leichmitte! wirksam stabilisieren. Auf diese Weise konnen 
die herkommlichen StabUisatoren weitgehend bis vollstan- 
dig ersetzt warden und auch hohere Stabilitaten der Peroxo- 
verbindungen ais bisher erreicht warden. 



< 

to 

00 

i 

in 



u 
Q 
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Der Gegenstand der voriiegenden Erfindung bezieht sich auf die Verwendung von T^m^f ■ 
bon^uren sowie v nderen Natriumsalzen und Vorlauf em in bleichenden Te^aschn^cla. Ble.chhdhmitteln 
und Wasch- und Bleichlaugen fur Textffien. wie sie im Haushalt und un Gewerbe emgesetzt werden. 

Tenside und BleichmhteL Wfihrend die Tenside im alkemeinen die Aufgabe haben. ^^^^^^ 
zubenetzen und fettige Anschmutzungen abzulosen undzu dispergi.eren,l.egenj die " au P"^b« d^Budder- 
substanzen darin. die negati ven Wirkungen der Wasserharte. die sich als Inkrustationen auf dem Geweb^ ab 
AWaeerunHen auf den Heizst&ben der Waschmaschine und in der Beeintrachttgung der allgemeinen Waschlei- 
JSS^^zTvSSS Wahrend frflher als BiiMersubstanzen losliche SOikate, Borate undvor aL tern 
Sere Phosphate verwendet wurden. werden in jttngerer Zeit in erster Linie_ wasserunlSshcheZeohdie und 
polymere Polycarbonsauren bzw. deren Salze als Buildersubstanzen m Waschmrtteln emgesetzt Besonders 
haufig ist die gemeinsame Verwendung von Zeolithen mit Co-Buildern, beispielsweise polymeren PolyMrbon- 
sfturen. die die Wirksamkeit der Zeolithe verbessera In jtingerer Zeit ist vorgescMagen worden. als Bin dersub- 
stanzen oder Co-Buildereubstanzen polymere Aminodicarbonsauren und deren Sake oder audi Vorteufersub- 
sunzen dieser Polymeren. die erst in Wasser zu den polymeren Aniinodicarbonsauren hy^ie^m Textd- 
wasdimitteln einzusetzea Hier sei beispielsweise nur auf die Patentanmeldungen WO 93/06202, WO ^"0282, 
EP 612 842 und BP 592 265 und auf die in diesen Druckschriften zraerte lateratur hmgewiesen. Der Wirtwngs- 
schwerpunkt dieser Substanzen wild bei der Dispergierwirkung gegenfiber Pigmenten (pnraare Wascnwirkung) 
und in der Verhinderung von Ablagerungen (sekundare Waschwirkung) gesehea 

Als Bleichmittel werden in den Textilwaschmitteln aberwiegend Sauemoffbleichmittel eing^etzt, in erster 
linie anorganische Peroxoverbindungen, wie Natriumperborat oder Natriurnpercarbonat, doch smd fOr diesen 
Zweck audi organische Peroxoverbindungen, beispielsweise Peroxocarbons&uren vorgescnlagen worden. Die 
anorganischen Peroxoverbindungen. die in Wasser Wasserstoffperoxid freisetzen, werden oft zusawnen mit 
AkthTatoren verwendet, die die Wirksamkeit des Wasserstof fperoxids be. niedngen TemperamrenerhSheiLUm 
einen vorzeitigen Zerf all der Peroxoverbindungen bei der Lagening des Waschmittels und in der WascWauge zu 
verhindern, enthalten bleichende Waschmittel und Bleichhilf smittel zusatzbch Stobdisatoren fttr die Peroxover- 
bLSe^Es handelt sich dabei in erster Linie urn Schwermetallkomplexbildner, wie Ethylend«n^aea»gs- 
aure^ylendiamintetramethylenphosphonsaure und andere Polyphosphonsauren bzw. die Sake die^rSaureiL 
Die Verwendung dieser Komplexbildner erfordert jedoch haufig Kompromisse bei anderen Eiger^cha^n der 
WascSelsodaB for diese Komplexbildner nach Austauschsubstanzen, die diese Nachteile mcht aufweisen, 

8e EtoS t de^ < Aufgaben auch der voriiegenden Erfindung war es, Verbesserungen bei der Stabilisierung der 

Bleichmittel im TextihvaschprozeB zu finden. ..... ■ ^_ 

Diese Aufgabe wird erfmdungsgemiB dadurch gelost, dafi polymere Aminodicarbonsauren deren Sake oder 
deren zu polymerer AmirKxlicarbonsaure hydrolysierbare Vorteufer zi^Smbduaerung von 
gen in bleichenden Textilwaschmitteln, Bleichmitteln oder Bleich- oder Waschlaugen Mr die TertlbehandUjng 
verwendet werden. Diese Verwendung besteht darin, den bleichenden Waschmitteto. den Weid^smitteta oder 
den Laugen die polymeren Aminodicarbonsauren oder deren Sake oder Vorilufer in einer fur den Zweck der 
Stabilisierung der Peroxoverbindung ausreichenden Menge zur Stabilisierung zuzusetzen. 

Der Vortea der neuen Verwendung liegt darin, daB auf die Verwendung : der bisher ^MntamdM^ 
toren weitgehend bis vollstandig verzichtet werden kann, so daB die mit diesen Verbindungen yeri>unde«en 
Nachteile vermieden werden. Oberraschenderweise kann dutch Verwendung der polymeren Aminodicarbon- 
sauren soger eine hdhere Stabilisierung erreicht werden, als mit bekannten Stabihsatoren. „ . . „ 

Bei denerfindungsgemaB verwendeten polymeren Aminodicarbonsauren handdt es sich fonuri 
densationsproduktevon Aminodicarbonsauren. wie beispielsweise Asparaginsaure * 
der aUeinoder zusammen mit anderen pob/kondensierbaren Monomeremhe.ten, wie e f a ^"° r ^"^ U n re "; 
Hydroxycarbonsauren, Diaminen und Diolen. DarOber hinaus konnen die J»olymeren AinidmlxM an 
so ^Snellen Gruppen substituiert sein, beispielsweise durch Alkyl;. Hyf™^ , ; oder £S2£m 
pen. ErfindungsgemaB brauchbar sind vorzugsweise solche polymeren AmuK>dicarbonsauren, die wemgstens 50 
Mol ^nsbesondere wenigstens 80 Mol % an gegebenenfalls substituierten AmmcKhcartens^renemhe.ten un 
Molekfil enthalten. Besonders bevorzugt werden wiederum solche polymeren Aminodicarbonsauren. die ak 
SdSnslureeinheiten Asparagtasauregruppen, die gegebenenfalls auch subsmuiert ,ent- 
« hXotaldeicher Weise konnen die losHchen Sake dieser Polymeren oder aber Voriaufer dieser Polymeren,die 

55 ers mltwSzudenpoh^^ 

DwHersteUung der erfhidungsgemafl verwendeten polymeren Aminodicarbonsauren ist in zaUreichen Lite- 
re^elfeTbesSen woX so daB es an dieser SteUe genttgt, beispiemaft auf die in den obengenannten 
Smnmeldungen sowie in der europtischen Patentanmeldung EP 256 366 und in der Arbeit von J. Kovacs et 
«, al0ournalOrganischeCheroie26, 1084-1091 (1961))genannten HereteUverf ahren hinzuweisea 

Besondere Bedeutung besitzen dabei die HersteUung durch thermische Polykondensatton von Aimnodicar- 
boSrS gewShSus unter Zusatz von Sauren. Polyplen ^^ Po^^t^^^ ^- 
drolvse cvcUscher Teilstnikturen und gegebenenfalls Neutralisation, sowie die HersteUung durch Polykondensa- 
S ^on^Su^onoammomunlsak gegebenenfalb unter Zusatz von Saure und mit nachfolgender Hy- 

65 ^^S^Sl^bSSS^m fflr die erfindungsgemaBe Verwendung Poryasparaginsauren, die dementtpre- 
chend dureh Polykondensation v n D-. L- oder D.L-Asparaginsaure unter Zusatz von Saure oder aber durch 
MytondSad nv^Kdnsauremon amm niumsak gegebenenfalls unter Saurezusatz und jeweils anschlie- 
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Bende Hydrolyse und gegebenenfalb Neutralisation des intermediilr gebildeten Po.ysuccinimids hergestellt 
V rh&ltnisergibt: 





^iesfab^^ 

Bedeutun* kommt dabei den anorgamschen Bleichmitteln zu, die aen aKtiven jauers^" wiehtiMte 

■rtfeAb weitere geeignete Sauerstoffbleichmittel sind Peroxohydrate von P^*^* 0 ,^^^^^ 

;a,?rpn 7,ir StebUirierune von Natriwnperboraten oder von Natriumpercarbonat verwendet 
^oS^SSH&d. Uegt b, bleicbenden Wascb^tteb 

und etwa 90 Gew A ~- „ • wasser Wasserstoffoeroxid freisetzen, kOnnen die Wei- 
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optisch Aufheller, textilweichmachende Stoff c Neutralsalze, Enzyme, Duftstoffe und Farbstoffe zu erwahnen, 
Weitere Hilfsmittel, beispielsweise fur flOssige Waschmittel, sind Hydrotrope und orgamsche LosungsmitteL 

Untcr Buildersubstanzen, auch als Gerflstsubstanzen bezeichnet, versteht man hcute im engeren Sinne 
schwach saucr, neutral oder alkalisch reagierende Idslicfae und/oder unldsliche Verbindungea di die Eigen- 
5 schaft haben, Calcium- und gegebenenfalls Magnesiumionen auszufallen oder komplex zu binden. Bevorzugt 
werden hier.wie auch bei den Tensiden, die 6kol gischunbedenklichenVerbmdungeiL 

Als Builder finden sich heute in Waschmitteln in erster Linie die feinkristallinen synthetischen wassernaltigen 
ZeoKthe, insbesondere die Zeolithe der Typen A, X und P f die in der Lage sind, Calcium und Magnesiumionen 
durch Ionenaustausch zu bmden und die Waschwirkung der Tenside zu unterstutzen. Geeignet smd ebenfalls 
10 amoipheAhmiosflikate sowie andereamo^^ 

Als weitere Builderbestandteile, die insbesondere zusammen mit den Zeolithen eingesetzt werden konnen, 
kommen (co-)polymere Polycarboxylate in Betracht, wie Pohyacrylate, Polymethacryjate und msbesondere 
Copolymer* aus Acryisaure und Maleinsaure, vorzugsweise solche mit 50% bis 10% Malemsaure. Das Moleku- 
largewicht der Homopolymeren tiegt fan allgemeinen zwischen 1 000 und 100 000, das der Coporymeren 
zwischen 2 000 und 200 000, vorzugsweise 50 000 bis 120000, bezogen auf freie Saure. Ein besonders bevorzugtes 
Aoylsaure-Maleinsaure-Copolymer weist ein Molekulargewicht von 50 000 bis 100 000 auf. Besonders bevor- 
zugt werden auch Terpolymere, die aus Acryisaure, Maleinsfiure und Vinylacetat mit nachfolgender Verseifung 
erhaltlich sind Geeignete, wenn auch weniger bevorzugte Verbindungen dieser Klasse smd Copolymere der 
Acryisaure oder Methacrylsaure mit Vmyiethern, wie Vmylmethylether, in denen der Anteil der Sfiure mmde- 
stens 50% betragt Brauchbar sind ferner Polyacetalcarbonsauren, wie sie beispielsweise in den US-Patentscnnf- 
ten 4,144,226 und 4,146,495 beschrieben sind, sowie porymere Sauren, die durch Polymensation von Acrolein und 
anschliefiende Disproportionierung mittels Alkalien erhalten werden und aus Acrylsaureeinheiten und Vinylal- 
koholeinheitenbzw.Acroleinheitenaufgebautsind. . 
Brauchbare niedermolekulare organische Gerflstsubstanzen sind beispielsweise die bevorzugt m Form inrer 
25 Natriumsalze eingesetzten Polycarbonsauren, wie Citronensaure und Nitrilotriessigsaure (NTA), sofern em 
derartiger Einsatz aus dkologischen Grunden nicht zu beanstanden ist 

In Fallen, in denen ein Phosphatgehalt toleriert wird, werden auch Phosphate als Buildersubstanzen verwen- 
det, insbesondere Pentanatriumtriphosphat, gegebenenfalls auch Pyrophosphate sowie Ortophosphate, die m 

erster Linie als Fallungsmittel fur Wasserharte wirken. 

30 Geeignete anorganische, nicht komplexbiklende Buildersalze sind die auch als "Waschalkahen" ' bezeichneten 
Bicarbonate, Carbonate, Borate oder Silikate der Alkalien. Von den Alkalisilikaten sind vor allem die Namumsi- 
likate mit einem Verhaltnis Na20 : Si0 2 wie 1 : 1 bis 1 : 3,5 sowie die kristallinen Natriumdisilikate mit Schicht- 
stnikturzuerwalinen. , ... . 

Soweit die erfindungsgemaB wirksamen polymeren Aniinodicarbonsauren neben inrer peroxidstabuisieren- 
den Wirkung auch Builder- oder Cobuilderwirkung aufweisen, kann auch ein Teil der in den Waschmitteln 
ansonsten ndtigen Buildersubstanzen entfallen. E>er Gehalt an Buildersubstanzen liegt bei bleichenden TextU- 
waschmitteln UbUcherweise zwischen etwa 10 und etwa 50 Gew.-%, insbesondere zwischen etwa 15 und etwa 
40 Gew.-%, kann aber in Sonderfallen auch uber oder unter diesen Werten Oegen und gegebenenf alls, etwa bei 
fiOssigen Waschmitteln oder bei Bleichhilfsnihteln, gSnzlich fehlen. m 

Als Tenside kommen ebenfalls alle in Wasch- oder Reinigungsmittem ilbhchen Tenside in Betracht, (Lh. 
anionische, nichtionische, zwitterionische und kationische Tenside. Bevorzugt werden allerdings amomsche und 
nkhtionische Tenside und Gemische aus Tensiden dieser beiden KJassen eingesetzt. Die Art des Tensios und der 
Tensidgehalt h&ngen in erster Linie vom Einsatzbereich der Mittel ab. Wahrend Bleichhilfsmittel vielfach ganz 
ohne Tensid auskommen, ist der Tensidgehalt in Textil waschmitteln hdher und schlieBt im aUgememen nichtioni- 
sche und anionische Tenside ein. In Bezug auf das gesamte Waschmittel liegt der Anted der Tenside ttblicherwei- 
se zwischen etwa 4 Gew.-% und etwa 30 Gew.-%, insbesondere zwischen etwa 6 Gew.-% und etwa 25 Gew.-<H>, 
wobei aber auch Werte oberhalb und unterhalb dieser Grenzen mdglich sind. 

Als anionische Tenside eignen sich beispielsweise solche vom Typ der Sulfonate und Sulfate. Als Tenside vom 
Sulfonattyp kommen Alkylbenzolsulfonate (Cg-Cis-AlkyO und Olefmsulfonate, d. h. Gemische aus Aiken- und 
so Hydroxy alkansulfonaten sowie Disulfonaten, wie man sie beispielsweise aus Cu-Cis-Monoolefinen i mit enc- 
oder innenstandiger Doppelbindung durch Sulfonieren mit gasfdnnigem Schwefeltrioxid und anschheBende 
alkalische oder saure Hydrolyse der Sulfonierungsprodukte erhalt, in Betracht Geeignet smd auch Alkansulfo- 
nate, die aus Ci2-Cis-Alkanen durch Sulfochlorienmg oder Sulfoxidation und anschheBende Hyj^olyse bzw. 
Neutralisation oder durch Bisulfitaddition an Olefme erhaltUch sind, sowie die Ester von a-Sulfofettsauren 
55 (Estersulfonate), Z.B. die a-sulfonierten Methylester der hydrierten Kokos-, Palmkern- oder Talgfettsfiuren, 
sowie die Sulfobemsteinsaureester und die sulfonierten Glycerinester gesattigter Fettsauren. 

Geeignete Tenside vom Sulfattyp sind die Schwefelsauremonoester aus primaren Alkoholen natOruchen und 
syntheti^chen Ursprungs, Ah. aus Fettalkoholen, z.B. Kokosfettalkoholen, Talgfettalkoholen, Oleylalkohol, 
UuryK, Myristyl-, Palmityl- oder Stearylalkohol oder den Cio-C20-Oxoalkoholen, und mejemgen sekimdarer 
go Alkohole dieser Kettenlange. Auch die Schwefelsauremonoester der mit 1 bis 6 Mol Emyienowd ethoxyherten 
langkettigen primaren und sekundaren Alkohole (Ethersulfate) sind geeignet. Ebenso eignen sich sulfatierte 
Fettsauremonoglyceride. _ . . , 

Ferner sind z. B. Seifen aus naturlichen oder synthetischen, vorzugsweise gesattigten Fettsauren brauchbar. 
Geeignet sind insbesondere aus naturlichen Fettsauren, z. B. Kokos-, Palmkern- oder Talgfettsauren abgeleitete 
65 Seifengemische. Bevorzugt sind solche, die zu 50 bis 100% aus gesattigten Ci 2 -Cir Fettsaureseifen und zu 0 bis 
50% aus Olsaureseife zusammengesetet sind. . „ , « . . . ix„t:^« 

Die anionischen Tenside kdnnen in F rm ihrer Natnum-, Kalmm- und Ammomumsalze sowie als lOsUche 
Salze organischer Basen, wie Mono-, Di- oder Triethan lamin vorlicgen. Vorzugsweise werden die Natnumsalze 
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de^inderReinenprhnarengeradkrt^ 5 ^ 6 

Alkalimetallsalze, sowic urn ^bstituierte4,4'-D.styr^phenyl fc Qitinasen und CeMasen and 

tet sein, urn sie gegen vorreitige Zersetzuag R wrwendeten nolymeren Aminodicarbons5iiren 

mmmmmmm 

hilfsmitteln zu LBsungen von MwctotteHreien m v^r^eso festandteile herzustellen 

Temperaturcn oder pH-Werte gcbundcn. 
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Tabelle 1 



Beispiel Inhaltsstoffe Gehalt in Gram pro Liter 



1 


NaB0 3 x 4H 2 0 


1,00 


2 


NaB03 x W2O 

MaleinsSure - Acrylsaure - 
Copolymer - Na-Salz 


1,00 
0,2225 


3 


NaB03 x 4H20 

Naleinsaure - Acrylsaure - 
Copolymer - Na-Salz 
Diethylentriaminpenta- 
methylenphosphonat 


1,00 
0.2225 

0,025 


4 


NaB03 x 4H20 
PolyasparaginsSure 
(Mol-Gew. 2500) hergestellt 
gemSB EP 256 366 


1,00 
0,2225 


5 


NaB03 x 4H20 
PolyasparaginsSure 
(Mol-Gew. 17000) hergestellt 
gemSB J. Org. Chem. 26.. 1084 (1961) 


1,00 
0.2225 



500 ml der BleichUVsung warden nach Zusatz der Kupferlesung m einem 2-1-Glaskolben unt^ R^ren airf 
60°C erwarmt und bei dieser Temperatur 30 Minuten gehaltea Wahrend des Aufteizens und be M C wrfm 
wi^ohProbengezogenundiodometrischaufihren^ 

2 enthalt die gefundenen Aktivsauerstoffgetaalte als Relativwerte, bezogen auf die Werte bei 20° C ab 100%. Am 
denUntersulhungsergebnissen wird die stabilisierende Wirkung der erfindungsgemaB verwendeten polymeren 
Aminodicarbons&uren unmittelbar deutlich. 
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Tabelle 2 



Aktivsauerstoffgehalte (relativ in %) 



Temperatur 






1 


2 


3 


4 


5 




20 °C 






100 


100 


100 


100 


100 


10 


30 *C 






nn a 
99,4 


GO ft 


100 


100 


98,8 




40 °C 






98.7 


98.8 


99,4 


98,2 


98,8 




50 °C 






89,4 


94,5 


98,7 


98,2 


98,2 


15 


60 °C 






19,9 


61,3 


98,7 


97.5 


92,6 




10 Nin. bei 


60 


°C 


2.5 


23,9 


98,1 


97,5 


86,5 




20 Min. bei 


60 


°C 


1.8 


8,0 


96.9 


97,5 


83,4 


20 


30 Min. bei 


60 


°C 




4.3 


94,4 


97,5 


77,3 
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Patentansprfiche 

l-Verwendung von polymererAniinodicarbonsaure Oder derenSi^^ 

mS Bleitteln Oder Bleich- oder Waschlaugen fur die TextUbehandlung zur Stab.hs.enmg enthalte- ^ 

¥ Ve^n^ C 5ad?Anspruch 1. dadurch gekennzeichnet, daB es sich bei der polymeren A^odfcarbon- 
alTc&Tte™ Satf oder Voriaufer ein Polymeres handelt. daB zu einem wesendichen Ted aus 
Asparaginsaure oder Giutaminsaureeinhehen oder deren Vorlauf ereinheiten besteht „ . or 

iVer^ndung nach einem der Anspruche 1 oder 2, dadurch gekennze.chneUaB das verwendete Polymer 
zu mehr als 50 Mol %, vorzugsweise zu mehr als 80 Mol % aus Einherten der Asparaguisaurebesteht 35 
*Verwendu««nac*A n spr^3,daduidigete^ 

sation von Asparaginsaure und anschUeBende Hydrolyse des gebfldeten Polysuecmim.ds sowie gegebenen- 
ote^S^^ 

satiorvon ^einsauremonoammoniuinsalz und anschUeBende Hydrolyse des gebildeten Polysuccimmids 

waschmitterdem Bleichmhtel bzw. der Lauge 1 Gew.-% bis 10Gew.-%, vorzugsw«s« :2G«w--J bis 
7 Gew jeweils bezogen auf das Gesamtgewicht des Mittels bzw. des Gesamtgewichts der enthaltenen 
Wirkstoffe. an oolymerer Aminodicarbonsaure oder deren Salzen oder Vorlauf era zugesetzt wird. 
rVe^ndwSeutemder AnsprOche 1 bis 6, dadurch gekennzeichneUaB es sich bei der ^bs.er^ 
Perv^bindung urn Natriumperborattetrahydrat. Natriumperboratmonohydrat, Natnumpercarbonat. Was- 
serstoffperoxid oder Gemische dieser Perverbindungen handelt 
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- Leerseite - 



WO 97/1 6518 PCT/EP96/04543 

The Use of Polymeric Aminodicarboxylic Acids in Detergents 

This invention relates to the use of polymeric aminodicarboxylic acids 
and sodium salts and precursors thereof in bleaching laundry detergents, 
bleaching auxiliaries and washing and bleaching liquors for textiles of the 
type used in the home and in the institutional sector. 

Modem bleaching laundry detergents contain builders, surfactants and 
bleaching agents as key components. Whereas surfactants generally 
perform the function of wetting the laundry to be washed and detaching and 
dispersing fatty soils, the principal function of builders is to counteract the 
adverse effects of water hardness which are reflected in incrustations on the 
fabrics, in deposits on the heating elements of the washing machine and in 
a deterioration in all-round washing performance. Whereas soluble silicates, 
borates and above all polymeric phosphates were previously used as 
builders, water-insoluble zeolites and polymeric polycarboxylic acids or salts 
thereof have mainly been used as builders in detergents in recent years. The 
use of zeolites in conjunction with co-builders, for example polymeric 
polycarboxylic acids, which improve the effectiveness of the zeolites, is 
particularly common. It has recently been proposed to use polymeric 
aminodicarboxylic acids and salts or even precursors thereof, which 
hydrolyze in water to form the polymeric aminodicarboxylic acids, as builders 
or co-builders in laundry detergents (cf. for example WO 93/06202, WO 
94/10282, EP 612 842, EP 592 265 and the literature cited in these 
documents). The effectiveness of these substances lies for the most part in 
their dispersing effect on pigments (single cycle washing performance) and 
in the prevention of deposits (multiple cycle washing performance). 

Oxygen bleaching agents, above all inorganic peroxo compounds, 
such as sodium perborate or sodium percarbonate, are mainly used as 
bleaching agents in laundry detergents, although organic peroxo compounds, 



WO 97/16518 2 PCT/EP96/04543 

for example peroxocarboxylic acids, have also been proposed for this 
purpose. The inorganic peroxo compounds, which release hydrogen 
peroxide in water, are often used together with activators which increase the 
effectiveness of the hydrogen peroxide at low temperatures. In order to 
prevent premature decomposition of the peroxo compounds during storage 
of the detergent and in the wash liquor, bleaching detergents and bleaching 
aids additionally contain stabilizers for the peroxo compounds. These 
stabilizers are, above all, heavy metal complexing agents, such as ethylene- 
diamine tetraacetic acid, ethylenediamine tetramethylene phosphonic acid 
and other polyphosphonic acids and salts of these acids. Unfortunately, the 
use of these complexing agents often entails comprises in regard to other 
properties of the detergents, so that substitutes without any of these 
disadvantages are being sought for these complexing agents. 

One of the problems addressed by the present invention was to 
improve stabilization of the bleaching agents in the washing process. 

According to the invention, the solution to this problem is characterized 
by the use of polymeric aminodicarboxylic acids, salts thereof or precursors 
thereof hydrolyzable to polymeric aminodicarboxylic acid for stabilizing 
peroxo compounds in bleaching laundry detergents, bleaching agents or 
bleaching or washing liquors for the treatment of fabrics. This use comprises 
adding the polymeric aminodicarboxylic acids or their salts or precursors to 
the bleaching agents or the liquors in a quantity sufficient to stabilize the 
peroxo compound. 

The advantage of the new compound is that there is now no need or 
hardly any need to use conventional peroxide stabilizers so that the 
disadvantages of these compounds are avoided. Surprisingly, it is possible 
by using the polymeric aminodicarboxylic acids to achieve greater stabiliza- 
tion than with known stabilizers. 

Formally, the polymeric aminodicarboxylic acids used in accordance 
with the invention are polycondensation products of aminodicarboxylic acids, 
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for example aspartic acid and glutamic acid, either on their own or together 
with other polycondensable monomer units, for example aminocarboxylic 
acids, hydroxycarboxylic acids, diamines and diols. In addition, the polymeric 
aminodicarboxylic acids may be substituted at the functional groups, for 
example by alkyl, hydroxyalkyl or alkoxyalkyl groups. According to the 
invention, polymeric aminodicarboxylic acids containing at least 50 mole-% 
and, more particularly, at least 80 mole-% of optionally substituted 
aminodicarboxylic acid units in the molecule are preferably used. Polymeric 
aminodicarboxylic acids containing optionally substituted aspartic acid groups 
as the aminodicarboxylic acid units are particularly preferred. Soluble salts 
of these polymers or precursors of these polymers, which hydrolyze with 
water to form the polymeric aminodicarboxylic acids or salts thereof, may also 
be used. 

The production of the polymeric aminodicarboxylic acids used in 
accordance with the invention has been described in numerous literature 
references so that it is sufficient at this juncture to refer, for example, to the 
production processes disclosed in the above-cited patent applications, in 
European patent application EP 256 366 and in the Article by J. Kovacs et al. 
(Journal Organische Chemie 26, 1084-1091 (1961)). 

Particular significance is attributed to their production by thermal 
polycondensation of aminodicarboxylic acids, optionally in the presence of 
acids, polyols and/or polyamines, subsequent hydrolysis of cyclic partial 
structures and - optionally - neutralization and to their production by polycon- 
densation of maleic acid monoammonium salt, optionally in the presence of 
acid, subsequent hydrolysis and neutralization. 

Polyaspartic acids are particularly preferred for the use according to 
the invention, being produced accordingly by polycondensation of D-, L- or 
D,L-aspartic acid in the presence of acid or by polycondensation of maleic 
acid monoammonium salt, optionally in the presence of acid, subsequent 
hydrolysis and - optionally - neutralization of the polysuccinimide formed as 
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intermediate. 

Depending on the type of linkage, the monomer units may be present 
in the a-form or the P-form in the polyaspartic acid or its salts, resulting in the 
following basic structure with possibly different a-to-p ratios: 




M = H, alkali metal 



The molecular weights of the polymeric aminodicarboxylic acids used 
in accordance with the invention may vary within wide limits. Polymers with 
molecular weights of about 1 ,000 to about 30,000 g/mole are preferably used, 
those with molecular weights of about 2,000 g/l mole to about 20,000 g/mole 
(based on the acidic forms) being particularly preferred. The molecular 
weights can be adjusted by corresponding management of the polyconden- 
sation reaction. 

The stabilizing effect of the polymeric aminodicarboxylic acids is 
largely independent of the composition of the detergents or wash liquors in 
which they are used. Thus, typical detergent ingredients may be used in the 
detergents. On the other hand, it can be of advantage to select specific 
ingredients to act synergistically together with certain ingredients of the 
detergents. This synergistic action is not confined to the effect according to 
the invention. 

For the use of the polymeric aminodicarboxylic acids in accordance 
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with the invention, quantities of about 1% by weight to about 10% by weight 
of these polymers, based on the total weight of the final detergent or on the 
total active substances present in the final liquor, are preferably added to the 
detergents or bleaching agents or to the liquors. In a particularly preferred 
embodiment, the polymers are added in a quantity of 2% by weight to 7% by 
weight 

The bleaching agents on which the stabilizing effect of the polymeric 
aminodicarboxylic acids used in accordance with the invention is exerted are 
bleaching agents which contain active oxygen. Particular significance is 
attributed to inorganic bleaching agents in which the active oxygen is 
combined in such a way that hydrogen peroxide is released when these 
active substances dissolve in water. The most important representatives of 
this class of compounds are the perborates, more particularly sodium 
perborate tetrahydrate and sodium perborate monohydrate, and the 
peroxohydrate of sodium carbonate known as sodium percarbonate. Other 
bleaching agents of this type are the peroxo hydrates of the various 
phosphates and the peroxohydrate of urea. Other suitable oxygen bleaching 
agents are peroxohydrates of organic salts, for example sodium citrate 
peroxohydrate, and peroxycarboxylic acids, more particularly solid, substan- 
tially water-insoluble peroxycarboxylic acids of the diperoxy-a,u)-alkane 
dicarboxylic acid type, and N-substituted co-aminoalkane peroxycarboxylic 
acids. The polymeric aminodicarboxylic acids are preferably used to stabilize 
sodium perborates or sodium percarbonate. 

The content of bleaching agents in bleaching detergents is preferably 
between about 5 and about 30% by weight and more preferably between 
about 10 and about 25% by weight. In pure bleaching agents, which are used 
as additives in wash liquors, the content is normally higher, preferably 
between about 40 and about 90% by weight. 

Besides peroxo compounds, which release hydrogen peroxide on 
dissolution in water, the bleaching detergents, bleaching agents and 
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bleaching wash liquors in which the polymeric aminodicarboxylic acids are 
used in accordance with the invention may contain so-called bleach 
activators. These bleach activators are, above all, N-acyl and O-acyl 
compounds which are capable of reacting with hydrogen peroxide in the 
bleach liquor to form peroxycarboxylic acids with a relatively strong bleaching 
effect. The stabilizing effect of the polymers used in accordance with the 
invention also extends to the peracids thus formed without any need to use 
certain activators. Suitable activators have been described in large numbers 
in the literature and include activators containing short-chain acyl groups, 
such as tetraacetyl ethylenediamine, tetraacetyl glycol uril and pentaacetyl 
glucose, and activators containing long-chain acyl groups, such as 
isononanoyloxybenzene sulfonate. The activator content is generally 
selected so that it is sufficient to activate about 10 to about 50% by weight of 
the hydrogen peroxide released in the wash liquor. 

Bleaching detergents and wash liquors in which the polymeric 
aminodicarboxylic acids are used in accordance with the invention normally 
contain builders, surfactants and optionally other auxiliaries and additives as 
further ingredients. However, even pure bleaching auxiliaries may contain 
other substances than just the bleaching agent and the stabilizer. Other 
ingredients include, in particular, redeposition inhibitors, foam regulators, 
optical brighteners, fabric softeners, neutral salts, enzymes, perfumes and 
dyes. Other auxiliaries, for example for liquid detergents, are hydrotropes 
and organic solvents. 

Today, builders in the narrower sense are understood to be soluble 
and/or insoluble compounds with a mildly acidic, neutral or alkaline reaction 
which have the ability to precipitate or complex calcium and optionally 
magnesium ions. As with surfactants, ecologically safe compounds are 
preferred. 

The builders used in modern detergents are, above all, finely 
crystalline, synthetic water-containing zeolites, more particularly zeolites of 
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the A, X and P types, which are capable of binding calcium and magnesium 
ions by ion exchange and of supporting the washing effect of the surfactants. 
Amorphous alumosilicates and other amorphous or crystalline silicates with 
an exchange capacity are also suitable. 

Other builder components which may be used in particular together 
with the zeolites include (co)polymeric polycarboxylates, such as poiy- 
acrylates, polymethacrylates and, more particularly, copolymers of acrylic 
acid and maleic acid, preferably those containing 50% to 10% of maleic acid. 
The molecular weight of the homopolymers is generally between 1,000 and 
100,000 while the molecular weight of the copolymers is generally between 
2,000 and 200,000 and preferably between 50,000 and 120,000, based on 
the free acid. A particularly preferred acrylic acid/maleic acid copolymer has 
a molecular weight of 50,000 to 1 00,000. Terpolymers obtainable from acrylic 
acid, maleic acid and vinyl acetate with subsequent saponification are also 
particularly preferred. Suitable, but less preferred compounds of this class 
are copolymers of acrylic acid or methacrylic acid with vinyl ethers, such as 
vinyl methyl ether, in which the acid makes up at least 50%. The polyacetal 
carboxylic acids described, for example, in US-PSS 4,144,226 and 4,146,495 
are also suitable, as are polymeric acids which are obtained by polymeriza- 
tion of acrolein and subsequent disproportionation with alkalis and which are 
made up of acrylic acid units and vinyl alcohol units or acrolein units. 

Useful low molecular weight organic builders are, for example, 
polycarboxylic acids, such as citric acid and nitrilotriacetic acid (NTA), which 
are preferably used in the form of their sodium salts, providing their use is not 
ecologically objectionable. 

In cases where a phosphate content is tolerated, phosphates, more 
particularly pentasodium triphosphate, and even pyrophosphates and 
orthophosphates, which mainly act as precipitants for water hardness, are 
also used as builders. 

Suitable inorganic non-complexing builder salts are the bicarbonates, 
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carbonates, borates or silicates of the alkali metals which are also known as 
"washing alkalis". Of the alkali metal silicates, sodium silicate with an 
Na 2 0:Si0 2 ratio of 1:1 to 1:3.5 and crystalline sodium disilicates with a layer 
structure are mentioned in particular. Combinations of sodium carbonate and 
sodium silicate are often used as builders, particularly in detergents 
containing little or no phosphate or zeolite, in which case both substances 
may even be granulated together. 

Where the polymeric aminodicarboxylic acids used in accordance with 
the invention show builder or co-builder activity in addition to their peroxide- 
stabilizing effect, part of the builders otherwise necessary in the detergents 
may even be dispensed with. The content of builders in bleaching laundry 
detergents is normally between about 10 and about 50% by weight and, more 
particularly, between about 15 and about 40% by weight. In special cases, 
however, the builders may even be present in larger or smaller quantities 
and, in some cases, for example in liquid detergents or bleaching auxiliaries, 
may even be absent altogether. 

Suitable surfactants are the surfactants normally used in detergents, 
i.e. anionic, nonionic, zwitterionic and cationic surfactants. However, anionic 
and nonionic surfactants and mixtures thereof are preferably used. The type 
of surfactant used and its content are primarily determined by the particular 
application envisaged. Whereas bleaching auxiliaries can often be totally 
surfactant-free, the surfactant content of laundry detergents is relatively high 
and generally includes both nonionic and anionic surfactants. Based on the 
detergent as a whole, the percentage surfactant content is normally between 
about 4% by weight and about 30% by weight and, more particularly, between 
about 6% by weight and about 5% by weight, although contents above and 
below these limits are also possible. 

Suitable anionic surfactants are, for example, those of the sulfonate 
and sulfate type. Suitable surfactants of the sulfonate type are alkyl benzene 
sulfonates (C^g alkyl) and olefin sulfonates, i.e. mixtures of alkene and 
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hydroxyalkane sulfonates, and the disulfonates obtained, for example, from 
C12-U monoolefins with an internal or terminal double bond by sulfonation with 
gaseous sulfur trioxide and subsequent alkaline or acidic hydrolysis of the 
sulfonation products. Also suitable are alkane sulfonates obtainable from 
5 C 12 . 18 alkanes by sulfochlorination or sulfoxidation and subsequent hydrolysis 
or neutralization or by addition of bisulfites to olefins and esters of o> 
sulfofatty acids (ester sulfonates), for example a-sulfonated methyl esters of 
hydrogenated coconut oil, palm kernel oil or tallow fatty acids, and the 
sulfosuccinic acid esters and sulfonated glycerol esters of saturated fatty 
10 acids. 

Suitable surfactants of sulfate type are sulfuric acid monoesters of 
primary alcohols of natural and synthetic origin, i.e. of fatty alcohols, for 
example cocofatty alcohols, tallow fatty alcohols, oleyl alcohol, lauryl, 
myristyl, palmityl or stearyl alcohol, or the C 10 . 2 o oxoalcohols and sulfuric acid 

1 5 monoesters of secondary alcohols with the same chain length. Sulfuric acid 
monoesters of long-chain primary and secondary alcohols ethoxylated with 
1 to 6 moles of ethylene oxide (ether sulfates) are also suitable, as are 
sulfated fatty acid monoglycerides. 

Other suitable anionic surfactants are, for example, soaps of natural 

20 or synthetic, preferably saturated, fatty acids. Soap mixtures derived from 
natural fatty acids, for example coconut oil, palm kernel oil or tallow fatty 
acids, are particularly suitable. Soap mixtures of which 50 to 100% consist 
of saturated C 12 . 18 fatty acid soaps and 0 to 50% of oleic acid soap are 
preferred. 

25 The anionic surfactants may be used in the form of their sodium, 

potassium and ammonium salts and as soluble salts of organic bases, such 
as mono-, di- or triethanolamine. The sodium salts are preferably used. 

Suitable nonionic surfactants for the detergents according to the 
invention are, above all, products of the addition of 1 to 40 moles and 

30 preferably 2 to 20 moles of ethylene oxide to 1 mole of a long-chain aliphatic 
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compound essentially containing 10 to 20 carbon atoms from the group 
consisting of alcohols, carboxylic acids, fatty amines, carboxylic acid amides 
or alkanesulfonamides. Products of the addition of 8 to 20 moles of ethylene 
oxide to primary alcohols, for example to coconut oil or tallow fatty alcohols, 
to oleyl alcohol, to oxoalcohols and to secondary alcohols containing 8 to 18 
and preferably 12 to 18 carbon atoms are particularly important. The 
corresponding alkoxylation products, which contain added propylene oxide 
in addition to added ethylene oxide, are also suitable. 

Besides water-soluble nonionic surfactants, water-insoluble or 
substantially water-insoluble polyglycol ethers containing 2 to 7 ethylene 
glycol ether groups in the molecule are also of interest, particularly if they are 
used together with water-soluble, nonionic or anionic surfactants. 

Other suitable nonionic surfactants are alkyl glycosides corresponding 
to the general formula R-0-(G) x , where R is a primary linear or 2-methyl- 
branched aliphatic radical containing 8 to 22 and preferably 12 to 18 carbon 
atoms, G stands for a glycose unit containing 5 or 6 carbon atoms and the 
degree of oligomerization x is between 1 and 10. So-called alkyl glucosides, 
in which G is a glucose unit, particularly those where x assumes a value of 
1 to 3, are particularly preferred. 

Other suitable nonionic surfactants are long-chain amine oxides and 
polyhydroxyfatty acid amides obtainable by reductive amination of mono- 
saccharides with ammonia or lower alkyl amines and subsequent acylation 
with fatty acid esters. 

Preferred redeposition inhibitors for bleaching detergents are 
carboxymethyl cellulose, methyl cellulose, methyl hydroxyethyl cellulose and 
mixtures of these compounds. Other suitable redeposition inhibitors are, for 
example, polymers of vinyl pyrrolidone and hydrophilic polyamides and 
polyesters. 

The foam regulators preferably used in bleaching detergents are soaps 
with a high percentage content of C 18 . 24 fatty acids, organopolysiloxanes, 



WO 97/16518 11 PCT/EP96/04543 

paraffins and long-chain amide compounds. It is of advantage to use 
mixtures of various regulators. 

The optical brighteners are mostly derivatives of diaminostilbene 
disulfonic acid and alkali metal salts thereof and substituted 4,4'-distyryl 
5 diphenyls. 

Suitable enzymes are those from the classes of proteases, lipases, 
amylases, cutinases and cellulases and mixtures thereof. The enzymes may 
be adsorbed to supports or encapsulated in shell-forming substances to 
protect them against premature decomposition. The polymeric aminodi- 

10 carboxylic acid used in accordance with the invention also appear to 
counteract inactivation of the enzymes. 

Since the polymeric aminodicarboxylic acids used in accordance with 
the invention develop their stabilizing effect both in solid and in liquid 
bleaching detergents or bleaching agents and in the liquors intended for 

15 application to the fabric, the polymers are normally added to the made-up 
bleaching detergents or bleaching agents. In this case, the wash liquors are 
formed by dissolving the bleaching detergents in the necessary concentration 
in water or by addition of bleaching auxiliaries to solutions of bleach-free 
detergents in water. However, it is also standard practice, particularly in the 

20 institutional sector, to prepare or regenerate the wash and bleach liquors by 
separate addition of individual ingredients. In cases such as these, the 
polymers used in accordance with the invention may also be added 
separately either in solid form or in the form of stock solutions. In either case, 
the effect of the polymers used in accordance with the invention in the liquor 

25 is not dependent on particular conditions, for example particular temperatures 
or pH values. 



30 



Examples 

1. The peroxide-stabilizing effect of the polymeric aminodicarboxylic 
acids used in accordance with the invention was tested in a solution of a 
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bleaching auxiliary in water with a hardness of 17°dH to which copper ions - 
in the form of a copper sulfate solution - were added in a quantity of 0.64 ppm 
to initiate decomposition of the peroxide. For comparison, polymeric 
polycarboxylic acids or polyphosphonic acids were used instead of poly- 
5 aspartic acid. The concentrations in the tested solutions are shown in Table 
1 below. 



Table 1 

Example Ingredients Concentration in grams per liter 



1U 


1 


NaB0 3 x 4H 2 0 


1.00 




2 


NaB0 3 x 4H 2 0 

Maleic acid/acrylic acid copolymer, 


1.00 
0.2225 


15 




Na salt 






3 


NaB0 3 x 4H 2 0 

Maleic acid/acrylic acid copolymer, 
Na salt 


1.00 
0.2225 


20 




Diethylenetriamine pentamethylene 
phosphonate 


0.025 




4 


NaB0 3 x 4H 2 0 
Polyaspartic acid 


1.00 
0.2225 


25 




(molecular weight 2,500) produced 
in accordance with EP 256 366 






5 


NaB0 3 x 4H 2 0 
Polyaspartic acid 


1.00 
0.2225 



30 (molecular weight 1 7,000) produced 

in accordance with J. Org. Chem. 26 
1084(1961) 



35 After addition of the copper solution, 500 ml of the bleaching solution 

were heated with stirring to 60°C in a 2 liter glass flask and kept at that 
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temperature for 30 minutes. During the heating phase and at the temperature 
of 60°C, samples were repeatedly taken and tested iodometrically for their 
active oxygen content. Table 2 below shows the active oxygen contents 
observed as relative values, based on the values at 20°C as 100%. The 
5 stabilizing effect of the polymeric aminodicarboxylic acids used in accordance 
with the invention is clearly apparent from the test results. 



Table 2 



Active oxygen contents (relative in %) 



20 



Temperature 


1 


2 


3 


4 


5 


20°C 


100 


100 


100 


100 


100 


30°C 


99.4 


99.8 


100 


100 


98.8 


40°C 


98.7 


98.8 


99.4 


98.2 


98.8 


50°C 


89.4 


94.5 


98.7 


98.2 


98.2 


60°C 


19.9 


61.3 


98.7 


97.5 


92.6 


10mins. at60°C 


2.5 


23.9 


98.1 


97.5 


86.5 


20 mins. at 60°C 


1.8 


8.0 


96.9 


97.5 


83.4 


30 mins. at 60°C 




4.3 


94.4 


97.5 


77.3 



2. Practical test 

The effect of the polymeric aminodicarboxylic acids in the washing 
process was determined in textile washing tests carried out in domestic 

25 washing machines using standard soils in the presence of 5 ppm of copper 
in the wash liquor. In comparison tests, polymeric carboxylic acids were used 
on their own or together with aminophosphonic acids as heavy metal 
complexing agents instead of the polymeric aminodicarboxylic acids. In all 
the tests, cleaning performance was determined as the reflectance of the 

30 washed fabrics while the peroxide-stabilizing effect was evaluated from the 
analytically determined peroxide contents of the wash liquor. 

The detergents used had the following composition (in % by weight): 



\ 
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Sodium dodecyl benzene sulfonate 


9% 




Sodium tallow fatty alcohol sulfate 


4% 




Cocoalcohol + 5 EO 


4% 




Tallow fatty alcohol + 5 EO 


2% 


5 


Cocofatty acid sodium soap 


1% 




Zeolite A (water-free) 


24% 




Na 2 C0 3 


12% 




Sodium silicate (Na 2 0:Si0 2 = 3.3) 


3% 




Sodium perborate monohydrate 


16% 


10 


Tetraacetyl ethylenediamine 


5% 




Protease 


1% 




Polymeric polycarboxylate or polymeric aminodi- 






carboxylic acid (sodium salts) 


5.5% 




Diethvlenetriamine Dentamethvlene DhosDhonic 

f VI f W 1 %^ 1 1 X* Vt I Wt 1 1 111 IW lr I 1 III VI I T ■ ■ ■ ■ • • I I ■ ■ 




15 


acid sodium salt 

Redeposition inhibitor, defoamer, optical 


0 or 0.4% 




brightener, salts from raw materials and water 


balance to 100% 




The four detergents A to D differed as follows: 




20 








Component 




Detergent A 


B CD 




Maleic acid/acrylic acid 




25 


copolymer (Sokalan CP5) x 
Diethylenetriamine pentamethylene 


X 




phosphonate 


X 


ou 


Polyaspartic acid (MW 17,000) 






according to J. Org. Chem. 26, 1084 (1961) 


X 




Polyaspartic acid (MW 2500) 




35 


according to EP 256 366 


X 
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The washing tests themselves were carried out in a Miele W 701 
washing machine (normal wash program with no prewash) under the following 
conditions: 

washing temperature: 60°C 
5 quantity of water in the wash cycle: 20 liters 
water hardness: 16°dH 
detergent dosage: 1 05 g/wash cycle 

load: with white ballast laundry 3 kg 

Cleaning performance was tested against artificially produced standard 

10 soils which were introduced into the washing machine in the form of 
corresponding test fabrics measuring about 10 x 10 cm in addition to the 
white ballast laundry. On completion of the wash cycle, the test fabrics were 
dried, ironed and measured using a reflectance photometer. The results are 
expressed in % reflectance, based on barium sulfate as the white standard 

15 (100%). Relatively high values indicate cleaner fabrics. In each case, three 
parallel tests were carried out and their results evaluated. Tables 3 and 4 
show the average values of the measured reflectances for various test 
fabrics. Tables 3 and 4 also show the smallest difference which can still be 
regarded as significant for the individual test fabrics (LSD). 

20 The following test fabrics were used: 

a) dust/wool grease on cotton 

b) dust/sebum on crease-resistant cotton 

c) dust/sebum on polyester/cotton blend 

d) milk/cocoa on cotton 

25 e) mascara on polyester/cotton blend 

f) red wine on cotton 

g) bilberry on polyester/cotton blend 

h) blackcurrant on polyester/cotton blend 

i) tea on crease-resistant cotton 
30 k) coffee on crease-resistant cotton 
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Table 3 

Detergent Cu addition Reflectance values for test soils a - e 







a 


b 


c 


d 


e 


A 


0 


68.9 


74.8 


63.6 


76.7 


62.7 


A 


5 ppm 


68.2 


74.1 


63.3 


67.8 


63.8 


B 


5 ppm 


69.3 


74.6 


62.5 


74.7 


64.8 


C 


5 ppm 


68.7 


72.5 


63.1 


70.5 


62.9 


D 


5 ppm 


69.7 


72.9 


64.7 


73.9 


65.0 



LSD 0.8 1.1 1.5 2.3 1.0 



Table 4 

Detergent Cu addition Reflectance values for test soils f - k 







f 


9 


h 


i 


k 


A 


0 


72.1 


72.5 


71.3 


59.9 


84.1 


A 


5 ppm 


59.7 


60.7 


60.2 


37.4 


80.5 


B 


5 ppm 


72.7 


70.6 


70.5 


54.3 


84.2 


C 


5 ppm 


69.0 


68.6 


68.9 


50.8 


83.0 


D 


5 ppm 


70.4 


70.7 


71.1 


56.8 


83.9 




LSD 


1.4 


1.2 


1.0 


2.0 


0.4 



The results obtained with the pigment-containing test soils a to c and 
e show that the use of the polymeric aminodicarboxylic acids does not 
adversely affect washing performance in relation to conventional detergents. 
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The result obtained with the enzyme-specific soil d clearly shows that the 
deterioration in the enzyme effect brought about by traces of copper is largely 
eliminated where the polymeric aminodicarboxylic acids are used. The 
results obtained with the bleachable test soils f to k clearly reflect the bleach- 
stabilizing effect of the polymeric aminodicarboxylic acids which is so good 
that, in virtually every case, there is no need to add aminophosphonic acids. 

The bleach-stabilizing effect was additionally investigated by 
determining the active oxygen content of the wash liquor during the washing 
process. Table 5 shows the average values of the iodometric titration results 
after washing times of 4, 10 and 30 minutes in percent, based on the initial 
active oxygen content of 100% determined by calculation from the dosage. 
These values also clearly reflect the bleach-stabilizing effect of the polymeric 
aminocarboxylic acids. 



Table 5 

Detergent Cu addition Active oxygen contents during the washing process 

4mins. 10mins. 30mins. 



A 


5 ppm 


84.6 


60.5 


40.4 


B 


5 ppm 


94.9 


86.3 


82.2 


C 


5 ppm 


89.6 


80.2 


70.4 


D 


5 ppm 


98.8 


92.2 


89.7 
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CLAIMS 

1 . The use of polymeric aminodicarboxylic acid or salts or precursors 
thereof in bleaching detergents, bleaching agents or bleaching or washing 
liquors for treating fabrics to stabilize peroxo bleaching agents present 
therein. 

2. The use claimed in claim 1, characterized in that the polymeric 
aminodicarboxylic acid or salt or precursor thereof is a polymer which 
consists to a large extent of aspartic acid or glutamic acid units or precursor 
units thereof. 

3. The use claimed in claim 1 or 2, characterized in that more than 50 
mole-% and preferably more than 80 mole-% of the polymer used consists of 
aspartic acid units. 

4. The use claimed in claim 3, characterized in that the polymer used is 
obtained by polycondensation of aspartic acid, subsequent hydrolysis of the 
polysuccinimide formed and optionally neutralization. 

5. The use claimed in claim 3, characterized in that the polymer used is 
obtained by polycondensation of maleic acid monoammonium salt, subse- 
quent hydrolysis of the polysuccinimide formed and optionally neutralization. 

6. The use claimed in any of claims 1 to 5, characterized in that polymeric 
aminodicarboxylic acid or salts or precursors thereof are added to the 
bleaching laundry detergent, to the bleaching agent or to the liquor in a 
quantity of 1% by weight to 10% and preferably in a quantity of 2% by weight 
to 7% by weight, based on the total weight of the detergent or on the total 
weight of the detergent or bleaching agent or the total weight of the active 
substances present. 

7. The use claimed in any of claims 1 to 6, characterized in that the 
stabilizing per compound is sodium perborate tetrahydrate, sodium perborate 
monohydrate, sodium percarbonate, hydrogen peroxide or a mixture of these 
per compounds. 



